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source of suitable washing, rinsing, and sterilizing fluids 
under pressure, as also that of an air purifier. 

Following sterilization, as by steam, the milk is in 
troduced through the retractable filler tube 38 which 
projects thorugh the top of the cover and communicates 
directly with the source of milk supply. Cultures are 
also added through the same tube, or a separate passage 
may be provided for their introduction. During this 
entire period, the cover is sealed to the vat, and the 
interior maintained at a slight pressure above atmospheric 
by the purified air supply. 

Following the preceding procedures, the contents must 
be agitated, for which purpose agitating means is sup 
ported and completely enclosed within the cover, and 
formed throughout of nontarnishable and nonoxidizable 
material, with bearings which require no lubrication, 
therefore the system is completely sanitary, with no pos 
sibility of contamination of the batch in the wat. 
The operating mechanism for the agitator includes a 

supporting track 39 which is provided by the cross mem 
ber of the inverted T-shaped beam having a web. 40, the 
beam projecting through both ends of the cover as indi 
cated at 41 and 42, to provide end supports for elevating 
and lowering the cover, which is accomplished through 
the medium of the fluid motors 43 and 44 which are simul 
taneously controlled by identical displacement pumps 47 
and 48, with both pumps being driven by the same motor 
49, with communication through the pipe lines 45 and 46. 
The traveling agitator head includes an inverted U 

shaped frame 50 which spans the tracks 39. Supporting 
rollers 51 and 52 are oppositely mounted interiorly of 
the respective side walls of the frame and ride on the 
upper surface of the tracks. Reaction rollers 53 and 54 
are mounted between the walls beneath the tracks and 
cooperate therewith to prevent any tilting of the operating 
unit. 
A bearing sleeve 5S is provided on one side wall of 

the frame, the axis of which is located on the transverse 
center of the cover, for which reason, the beam is later 
ally offset relative to the transverse center of the cover. 
A split bushing 56 slidably fits in the sleeve and is 

provided with a collar 57 to rest on the top of the sleeve. 
The agitator shaft 58 has a pinion 59 slidably and non 
rotatably mounted thereon and cooperates with a rack 
60 which is fixed on one side of the beam and extends 
throughout the major portion of the length of the cover. 
A collar 61 is fixed on the shaft and supports the 

shaft on the bushing collar and the pinion on its top 
surface. A second collar 62 is fixed on the shaft immedi 
ately below the bushing. Therefore the pinion can be 
removed from the shaft at will, and the shaft-bushing as 
sembly also can be removed at will, since raising the shaft 
will also raise the bushing which can be removed and the 
shaft lowered through the sleeve. 

Thrust rollers 63 and 64 are mounted on the frame 
on the side opposite from the pinion to counteract the 
thrust of the pinion. The agitator is fragmentarily shown 
in FIG. 2, three of the arms being indicated at 65, 66 and 
67, radiating from the axis of the shaft. 
A threaded bearing or nut 68 is mounted on the under 

side of the frame, and a screw 69 threadedly operates 
therein, the terminal end of the screw being rotatably 
supported in the bearing 70, with the other end operatively 
connected to a motor 71 which is mounted on the ex 
terior of the end wall of the cover. A control unit 72 
is indicated as operatively connected to the motor through 
a chain drive 73 for reversing the motor at the respective 
terminals of travel. 
The agitator paddles 74 are of the wobble type, having 

freedom for lateral wobbling, and also being free to 
raise and lower on the stems which are provided with 
stops so as to be Tetained on the arms when the agitator 
is elevated for attachment to the shaft, the agitator having 
a sleeve-type hub 77 which is slidable on the shaft. Suit 
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4 
able releasable securing means, such as a pin 78 is pro 
vided for supporting the agitator on the shaft. 
As will be noted, when the screw is rotated in One 

direction, it moves the agitator head in one direction, 
with the pinion operating in the rack, causing rotation 
of the agitator. When the agitator approaches one end of 
the vat, the motor is reversed, rotating the screw in the 
opposite direction, retracting the head, and rotating the 
agitator in the opposite direction, these reversals continu ing throughout the predetermined agitation period. 
As is plainly evident, this rotating agitator cannot 

clear the corners of the vat, and thus caking may result 
in these areas during the cooking process, therefore a 
scraper is provided at each end of the agitator unit, the 
scraper having two supporting arms 79 and 80, with the 
scraper blade 81 slidable on the terminal ends of the arms 
which are also provided with the stops 82 for Support 
when the scrapers are attached to or removed from the 
head. The scaper arms are removably attached, one 
method of attachment being indicated as a sleeve 83 and 
in 84. 
P The arms are separately supported by means of equaliz 
ing levers 85 and 86, lever 85 being shown as pivotally 
mounted on the same axis as the rollers 51 and 52, while 
the levers 86 are pivotally mounted on drop arms 87 as in 
dicated at 88, the other ends of these levers being respec 
tively connected to the spanning rod 89 and connector 83. 
The roller 90 is also mounted on the other end of the lever 
85 and rides on the track 39. 
As the advance scraper 92 approaches the end wall of 

the vat, the roller 90 rides up the incline rail 93, raising 
the scraper blade as indicated at 92' and 92" and upon 
contacting the end wall 94, the roller drops over the end 
of the rail at 95 to the position 90', and shown as coin 
cidently closing a switch 96 for reversing the motor 71, 
with the scraper blade starting in reverse to clear the bot 
tom 97 of the vat in the areas not accessible to the agi 
tator. Since the inclined rail is pivoted at 93, the roller 
will lift and pass under the rail as it is retracted. An 
opposed incline rail is provided at the other end of the 
beam. 

Obviously other means may be provided for reversing 
the motor 71, as indicated diagrammatically in FIG. 1, 
in which switches 100 and 101 are mounted on the track 
and closed when the arm drops to complete circuits re 
spectively from the source of current through line 04, 
switch 100, line 105, to one solenoid 106 and to the other 
side of the source 103, causing the reversing Switch to 
close to the contacts 107 for operation of the motor in 
one direction, and when the operating head reaches the 
other end, the lever closes the switch 101, completing cir 
cuit through line 102, switch 101, line 108 to solenoid 
109 and thence to the source 103, reversing the motor 
through the contacts 110, reversing switches being well 
known in the art and therefore not requiring detailed il 
lustration or explanation. 

After the curd has been formed and the batch has 
attained a predetermined pH value, it is necessary to cut 
and wash the curd, and though cutting and pushing at 
tachments can be mounted in the scraper units 111, a more 
practical system is provided through the medium of a 
separate pusher carriage diagrammatically illustrated in 
FIG. 10, and providing details in FIGS. 11, 12 and 13, 
and which consists of a base 12 shown as of box-like 
structure in which the operating mechanism is housed, 
and which base is vehicularly supported by the flanged 
wheels 113 and 114 at each end and which ride on the 
inner wall of the sealing trough, and when not in use, this 
pusher carriage is moved back onto a shelf like extension 
to clear the cover as indicated in FIG. 1. 

This carriage can be used for agitating, cutting, scraping, 
and pushing, and as shown is driven through the medium 
of a motor 115 with internal speed reduction, with the 
motor shaft 116 connected directly to a drive pinion 117 
which cooperates with a rack 118 which extends through 



out the length of the val . 
the carriage can be driven of the vat to clear the hood. 

directions, and also includes operating means for a pair 
of agitators. However, in using this device for agitating, 
operation is possible only on an uncovered vat, though the 
vat can be covered and sealed throughout the filling 
period, and again after agitation has been completed until 
the curd is ready for cutting. 

pinion 117 is mounted on the "shaft 128 and driven in the 

of the vat and onto the extension so that 
8.102.836 

FIG. 10 is shown arranged for pushing in respective 
The cutting is carried out by mounting a horizontal . . . . . 

cutter on one end of the carriage and a vertical cutter on 
the other end, and the cutters driven through the curd 
to the other end of the vat. This cuts one half of th 
curd vertically and the other half horizontally. 
When the cutters reach the other end of the vat, 'th 

cutters are transposed, to cut the horizontally cut curd 

O 

opposite direction relative to the one mounted on the 
motor shaft, and cooperates with another rack 118 mount 
ed on that side of the vat. Obviously operation is not 
limited to chain drives, as gearing could be substituted 

: throughout, chain, drives proving more economical. 
... The carriage is provided with means 131 for mounting 
the cutters and pusher. "'.'.':: ?' ,': , 

are mounted in one arm 135 of a bracket 136, with the 
wheels 113,114, mounted on the other arm 137. 
I. The rack is most economically produced by either mill 
ing a. structural angle 138 as indicated at 139, or punch 

to suitably clear the teeth of the pinion 117. 
: However, a chain and sprocket can be substituted for 
the pinion and rack, or standard toothed rack may be used 
when cost is not an important factor. ; : . . ; 

; : It will be noted that in FIG. 3, a pipeline with nozzles as is projecting into the top of the cover, together with a pump 

ing as shown in FIG.16 at 140, the passages being formed 30 

20 

Reaction rollers 132 operate under a suitable rail, such 

are shown, and which may be considered in connection 
with the purified air apparatus shown in FIG.1, the pipe 
line 141, nozzles 142, and pump 143 comprising the wash ing, rinsing, and sterilizing apparatus. 
The pusher, for pushing the curd toward the discharge .." 

144, is suitably removably mounted on the front 145 of 
40 

... the carriage, when pushing toward the discharge, and is 
shown as including a hook. 146 which engages over a 
rod 147 as indicated at 148, the rod being anchored in 
ears 149 and 150. Locking means is provided and con 

I sists of an arcuate member 151 which has ears 152 and 
153 pivoted on the rod 147. As shown in FIG.9, the lock 
is in released position. For locking, the locking means 
is swung over the hook as indicated in FIG. 8, and dotted 

... at 151 in FIG. 9. The pusher consists of a plate 154. 
having a multiplicity of passages formed therethrough 
for passage of wash water as the curd is pushed toward 
the discharge. .. 
The cutters are formed similar to the pusher so far as 

removable mounting is concerned, but each consists of a 
frame 156, each slightly less than one half the width of the 

50 

vat, with one having cutting wires 157 and reinforce 
ments 158 in a vertical position, while the other 159 has 
the wires 157 and reinforcements or struts with sharp 
cutting edge in a horizontal position. 
A modification of the attaching means is shown in 

FIG. 4 and consists of a gibway 160 at each end of the 
I carriage or pusher, in which the pusher in FIG. 8 is merely 
slid to rest on the bottom. However, since the cutters 
are made only half the width of the vat, it will be neces 
sary to make the pusher in two sections also, and provide 
opposed gibways,161, 162 at the center of the carrier. 
The lower end of the pusher, and of the cutters are in 
clinedly formed as indicated at 163. 
bottom of the vat. . . . . . . . . . 

Another modification is shown in FIG.5 in which two 
conform to the 

60 

65 

opposed hooks are provided as indicated at 164 and 165 
for reversal of the cutters for operation on the opposite 
side of the vat. . . . . - , 75 

?? 

vertically, and the vertically cut, horizontally. ; 
s: ?? . The shelf-like extensions may be provided at each end 

A shaft 119 is driven through a chain drive 120 by the 
motor 115. An agitator shaft 121 is driven through a 
chain drive 122 by the shaft 119. The shaft 119 drives. 
shaft 123 through a pair of gears 124,125, and the shaft. 
123 drives the agitator shaft 126 through a chain drive 
127, and shaft 128 through the chain drive 129. Another l 5 

of the apparatus as indicated at 166 and 167, so that the 
pusher carriage may be run off either end to clear the 
cover, or retracted at one end to reverse the pusher car 
riage and mount the cutters on the rear of the carriage. 
- I claim: 

- 1. In a vat having a cover including means for re 
' leasably sealing said cover to the vat for maintenance 

against ingress of atmospheric air, and including support 
means for the cover, and means for elevating and lower 
ing said cover at will, agitating means comprising, 

a track mounted in and extending throughout the length 
of the cover, and including track support means, 

an agitator head vehicularly mounted on said track 
- and having . . . . . . . . . . . . . . . . . . 

i? an agitator shaft rotatably mounted on a vertical axis, 
an agitator releasably mountable on said shaft for rota 

tion therewith, . . . . . . 
power means having an operative connection with said 

agitator head for driving said agitator head substan 
tially throughout the length of the cover, 

means cooperative between the shaft and means on the 
track support means for rotating said shaft as the agi 

... tator head is driven along said track, and including 
means for reversing the direction of travel and rota 

tion of the agitating means as the agitator head 
closely approaches the end of the track, . . 

said agitator head having a frame including opposed 
side walls, ..." ' ' " " 

a pair of vertically spaced levers pivotally mounted on 
each end on the opposed walls, 

each pair having a connection between their free ends 
... with . . . . . . . . . . . . . °? • ` • • • • , 

the connections terminating at their lower ends in 
scraper connections, 

a scraper removably attached to the connections at 
each end, 

the upper ones of said levers each having a roller nor 
mally riding on said track, and 

an inclined rail having its upper end pivotally mounted 
on the track support means and located adjacent the . 
ends of the track, 

with the rollers riding up the inclined rails to lift the 
scrapers above the bottom wall, and 

the rollers, passing over the upper ends of the tracks 
and dropping back on the track for engagement of 
the scraper with the bottom wall at the point of 
juncture to the end wall of the vat. 

2. In a milk processing vat for production of curd, 
said vat having side walls, end walls, and a bottom, and 
a hood having side walls, end walls, and a top, and curd. 
agitating means and operating means therefor housed 
within said hood, means for sealing said hood on said wat 
for maintaining the contents thereofisolated from bacteria 
carrying atmospheric air, comprising :- 

sealing means including an encompassing trough about 
the top of said vat and having an inside wall, a bot 
tom and having a sealing liquid therein, 

with the hood having an encompassing shoulder fo 
support on said inside wall, and an encompassing 
sealing element depending from said shoulder and 
having a lower edge in slightly spaced relation to the 
bottom of the trough and thereby forming a sealed 
enclosure, with the liquid seal divided between the 
interior and exterior of the vat, 

a source of bacteria-free fluid under pressure slightly 
in excess of the head of liquid in the trough to create 

  

  

  

  

  

  

  

  



3,102,336 
7 

slight bubbling from the interior through the liquid 
to the exterior and thus prevent ingress of bacteria 
laden atmospheric air. 

3. A structure as defined in claim 2, 
a beam extending through both ends of Said hood 
and elevating and lowering means cooperative with 

each end of the beam, 
agitating means, 
operating means supported by said beam and operable 

therealong and having the agitating means opera 
tively connected thereto, 

said operating means including a rack extending along 
one side of said beam, and 

a carrier vehicularly mounted on said beam and having 
a gear meshing with said rack for rotatably operating 
the agitating means, 

means for advancing and retracting said carrier includ 
ing motor operated means operatively associated 
with said carrier and including a motor mounted 
exteriorly of one end wall for protection against 
heat and moisture within the enclosure, and includ 
ing means for reversing the motor at the respective 
terminals of travel of the carrier, 

and means cooperative with the respective ends of the 
beam for elevating and lowering said hood at will. 

4. A structure as defined in claim 3, said operating 
means including 
a scraper supported in clearing relation forwardly and 

rearwardly of the Sweep of the agitating means and 
operative across the width of the vat, and hingedly 
supported by said carrier, and each having a roller, 

an inclined rail for each end of the beam and each 
having its high end pivotally mounted on said beam 
and its low end at the terminal of travel of the car 
rier, and 

with the roller riding up the inclined rail during ter 
minal travel of the carrier for elevating the scraper 
to clear the bottom as it approaches the end wall, 
with 

the roller dropping over the high end to release the 
scraper to drop to the bottom wall at its juncture with 
the end wall, for 

retraction of curd upon reversal of the direction of 
travel of the carrier for 
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8 
maintaining the bottom free of caking in areas in 

accessible to the agitating means, with 
the roller riding under and lifting the lower end of the 

inclined rail upon retraction by the carrier. 
5. In a vat having a hood having ends and including 

means for releasably sealing said hood to said vat for 
(maintenance against ingress of bacteria-laden atmos 
pheric air, and including support means for the cover, 

agitating means comprising - 
an inverted beam having a web and fianges and ex 

tending through the respective ends of the cover with 
the flanges functioning as rails, 

a carrier vehicularly mounted on said rails and having 
'an agitator shaft rotatably mounted on a vertical 
axis, and an agitator releasably mounted on said 
shaft for rotation therewith, 

a rack mounted on said web and a gear on said shaft 
meshing with said rack for rotating said agitator, 

power means having an operative connection with said 
carrier for advancing and retracting said carrier and 
including a motor mounted exteriorly of one end of 
the hood and also including reversing means co 
operative at each terminal of travel of the carrier 
for reversing the motor. 

6. A structure as defined in claim 5, in which 
said operative connection with said carrier consists of 
a screw extending throughout the length of travel of 

the carrier and operating in a threaded passage 
formed in a portion of said carrier, and having a 
reduced speed connection to said motor. 

7. A structure as defined in claim 5, 
a fluid motor for each end of the vat and having each 
a cylinder and a piston, with the pistons operatively 
connected to the respective ends of the beam, and 
the cylinders mounted on the ends of the vats, and 
a source of fluid under pressure for said motors. 
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